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Abstract of JP2003347298 

PROBLEM TO BE SOLVED: To improve the 
flatness of a film formed on a substrate without 
producing particles and without lowering 
productivity. 

SOLUTION: A method for manufacturing a 
semiconductor comprises a process A for forming 
a first film layer and a process B for forming a 
second film layer. In the process A, a film-forming 
material is supplied (202) to allow inorganic 
starting gas to attach to the substrate being 
unreacted during the heating of the substrate up 
to a film-forming temperature, and an oxygen 
radical is supplied to the substrate for performing 
(203) RPO (remote plasma oxidation) treatment 
to form the first film layer thereon. Preferably, in 
the process A, the supply of the film-forming 
material to the substrate and the RPO treatment 
may be repeated a plurality of numbers of times. 
In the second process B, after raising the 
temperature of the substrate up to the film- 
forming temperature, the starting gas is supplied 
to the substrate to perform film-forming treatment 
(205) by a thermal CVD method, and the RPO 
treatment is performed for forming (206) the 
second film layer of a given thickness on the first 
film layer. 
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[00471I3KMWB. *2 1 50BWC 
teb>-C. *2MM©££X8K. 10 

b»TJBSLfcR*©85©HR (C, H5?©*if$!gJ) ©It 

[0 04 8]^3 2©^WKte^r. J&2 l~f&2 5© 20 
IWJKfcbvc. W<ifc®lIIi©MIIB > £ 

©Si§^axttS«®asg-c$> a. 'pu < 4 i * 

«*ffirtK*>fcO*-K»l-C*S©-C. SIKH!© 
3 6Ktt-£©_L«:ff>ia;* h*S&2 *M©¥iB 
tt#0Lhf S. 

[0 04 9]®3 3©^W«. 02 l~l&2 5©»WK 
[0 05 0] »34©J«!«. »2 1~»2 5<WW!K 

□J: 0 ffc£-rs c 4 «4M 4T S3agft£g©i?j£;fra 
[0 05 1 ] £3 5©#SH§«. *2 4©»HK*M,»r. 
□J: 9#5l8tt#* *tt»U fcRhKat**!**** 

a* * c 1 r s*$#i&H©§!S:££x«sis 40 

[0 05 2]»36©^W«. J»2 4©»WC*«,>r. 
[0053] 

[|feW©Hil©»!S] OT(c*M<Ktt<D»i*M! 

f*. *jgfc©gftrti. mocvd86«:j:ot**7 so 
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rXttSOHf 0,11 (WT. *KH f O.BiBS-T) % 

® )5r s ti^-tc o i » r m 93 -r 5 . 
[0 0 54] c»i©jys©^si] H9li3Efk©gtttC 

tKUSSr**. tt&©K£Sl (HI 0) «C»U"C. 7 

[0055] HK^-f iSfc, KcSSirtK. ±IUB8P 
*J-9-H27'$2(Cj:r>ra*5ti/c4 J ^©t-$a-y h 1 
8*t»W6h*. t-*a-7 H 8©rt««:ttfc-* 

3#iswe.ti. t-* 3K«t- 3 -c-!J-H27'a'2±«cija$ 

*i*««4tBBeMER:J!iiil!i-J-4J:9K:ft-9"Cb>*. * 
•fe:/*2±K:iSSS*i*atti4tt. 0Mttf*SW*S";-3 

[0056] fOfiftlfttcSKBtex-? h 1 2*Wtf 
e>*i. gffililiia-? f- 1 2tC<J:r>-CSJc;gl^©t- 
h 1 8£il3£(,T. 1>-b7'*2±©afi4*@ 
is-Cfc-SAStCfc^Tb**. Sfi4*[ltK$t>'S©W:. 

^rstt^ea&a-^ h i oj: 9 

r^iaa^H 1 frfc^A-f *5t>#;b 
*QHE4 ©ffirtcc^j-tctf §s< «t 5 K-r ztcibvb 

# X 4 © {C*SJc,© * $$-CCf« 3t5C 

4#r*. *fc»R4©ffirtKi*-«:fl«ufcJS(tt^ 
CCttLT. J^fc&I80ft#*4ttg&*Klc;'ftr**« 
JR5y**4«l&T3C4*«-C#. SS4©ffirt(Ctofc 

«Brt(Cfete»)iS-4Srii»»l*»B!rc*S. 

arrsm2§iiji»fisxfi'c«. sKffirttct>/c«3^- 

K*©#5£7aR-C*&C. H^©^*fitt€r8KffiF«?K:43 

b»-c^# < s c 4 a. 

[0057] *fc. Sfc^lF , 9©-f-fe7 , ^2©±*{C^ 
»©?L8 4W-rS^-»' , 7 — F8#tRI*6n5. ^ + 
.7-^9 K6tt. tt^JSl 5{C«fcr>TSEKVf'7— <v» 
h'S6a. 7^*^+7 — K8P6b4{C»SllS 

#3fl;*ftfci'i' l 7-^7 Fffl6 a. 6b*^. ^ 
*SH^«:^ + 7-ttK:i«m-ct5J:9K:tt'9-Cb>5. 

[0058] Klfcg 1 ^CC /H4^^4ttite-rSfiSSIS 
ttfttta^ » h 9 4. *Slttt*X4 OtOTOtt^x 

4. jaauwwtt&ai* h9tt. sawf4bT©Mo 

(Metal 0rganic)^©ff«ffif*S^4«*&t4«<*Jl*4 
h 9 1 4. )iaaJll4©?Stt:«*&M ; £:*0ai'r4 

aa*fj@i*©4U'c©ffi(*«Ea$ij{Si^S9 2 4. fiaai 
!44^,{b-r^{bS9 3 4t#f*. fiS)iJll44 urtt 
Hf- (MMP) ,&4'©W«W»*fflb>5. ^§14^ 



« 
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z*m*&R8&*fxWMl 0 1 £, **§£#*© 

ho--? 1 0 2&£*r-f*. ^Ritt^Xtl/trttAr. 
He. N,tt£t»l.>*. ftmft&te*- v h 9 Kg 
W 6 hfc«*WX«*MI 5 b i . TSttAf^W&i- ? 
h 1 QKm»Zftto*BI&#x9MK 5 a il*-*<bS 
nr. fiSBft 7 — K«6 aJcS»3ft*IH*Wa& 

#x{8f&^5b. IfHISSf. ftO^<*^**^r* 

[005 9] HtM9MF5l*. g«4 J:KH f 0,H£ 

i vm)gjcc^^2iawmES 

"C, — FeOfiHRi'*? — >•? F8|S6atU§t 
'JMWXttMTSb. *ffitt#xw&*5a«: 

i . 2o*aw. cne><D^^2 

1. 2 0*raffl-rSC4«:J:0. Mf4#X£:*r£14#x 

s. 

[0 06 0] SlSgl^K:. 
55y*JHaa-?H ltfgttfcftS. vVijfrfb 

Hid, mtfH-h^Xvai, KK 
iiVW&Ztx*. 7f*J«4a-5 H 1 cDJhSaUtc 
B. #X&*SW4 0 **H/-CT*=f>(A r S 
TArf>J»ai> F5 0. K3RCO, 

y h 6 0 . RV7 vitMSHQC 1 F , 
5C 1 Fj^lai—v h7 0tf£ft3tVCI>>&. C^e> 

a- ? h 5 o , 6 o , 7 o b. *tt^tt©#x*i&ii5 
i ,6 1 ,7 1 i. tt#x«!>mtt*M*rrsiittM&¥ 

Si l/-C©7^7Q-3> |-o-?5 2 ,6 2 ,7 2 £. 
&#X©#X&|&^4 0^©S£n5:0N/OFFrS^;l'^' 
5 3,63 ,73 tZGLXKh. femim.2 5*5. ^* 
^5 3.6 3,7 3<DKHSlia!^f5CiK:a:i3. 7*5 

BtCg-C©M^REB# £ m 2 MM ^fitEg-CCD^*Btll^ 

C l F,*95?*;H6fta-7 h 1 ik#1/»1«k:« 

5 0 ,6 0 ,7 OtobmSZtltcfiZ.^ 

M Iter. Wittf^^XvKiOffittftSh. 5 

[006 1 ] 5J?*JH^ai »H1 ©TSEtWKB. 
9 y » Jl<*> + "7 — *•> v FSP 6 b ictm $ tl 2> v V # 

tss 1 3 #Rtt » i inureaxa. s 2 mmm . 

©5y**W7-^s FS)!6bK:5Ic7g5<!:L/r©K^ 
T(,>S. ifc, 3{C«-rOt>:?*2 4*» 
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a; 7 h 5 0 . KSStll&ai » h 6 0 . JtfxmMT4 
0. 5y*J^»H K 5y**fttMfl3. 

[0062] 7 y*A»Sai jH1B.I1 SUB 

10 OTO^y^B. JR&ibTHf- (MMP) ,&£* 
l». CtiB»lWW»SSXatc*-a-C». *££©* 

5fc»-C*S. *fc. »2»K)BJI5fiSXSK:*o-CB. 

h f o, BHssaaaK h % £©*t€*iB**ia*» 

20 [0063] 5lc^ 1 KRtffcJWWaMT 5 . 7^;V 
ftfe* 1 3 «*&tr fiSJS-> ♦ «7 » F» 6 a i 9 y * 
— PSBb&r. Sffi4«:ttl&-r 41114^ 

*»»©--3C«BI5Wtc*jl>"Ctt. fWJSl 5 4=SBS-r 
SCifc-C*^. -€-©*i^B. Hf - (MMP) 4 ^© 

ji^^xi. is^y^AgogjtUi*, -en-etii^ 

30 -©&£Pfr6{^Sft£C£K:&S. C©Ji^©^*& 
□ 4B. 5/+"7 — F6^4dtft»©%f&-r. 
C©Jg^B. @-®i/t7-^» F6«Cfct,>-C±f2JIf4 

F 6 ±»K fc W *±r©7L 8 *> 6 i»U -r S Jt 5 *C 4 © 
■C. CJh64S«4©B5rtK— HiS— tCtHftT?**. 
[0 064] 5J£^ 1 tCSlS^rt^gf^-T *SMaP7 a 

40 7 tcjgfc Siva**. »««7K«. 7>*X 

M4?:liiR-r4ft:»©M^iliR h v v 7 1 6*«BSh 

4. C©H^leIiRh7?^l 6B. !&1 SHH^J&E 

5. » 2 iSJgJf ^f£Xg. RW;-i> ^ISKitffl 

[0 0 6 5] |(tt*fxmMr5bftCF9!?**a 
ISt 1 3 KB. ffiMV 7 KBttftJCHBtt 1-77^16 
K««J3*i4JKS^-'W 1 4 aStf7i?*Jl-A 
-f^-Xtl4b (cn6**«C. ;W'«f 14 <!:(,> 
50 5) #-eiv?ttKWe>tt£. K^7VX7<-</^'g 1 4 a 



(9) 

15 

■B&5Z>13)\>X<(WE\ 4bK, Zt\?tvW72 
2. 2 3£taW*. cn^CCjrO. KJSSll*3©g«4 

14 b. KftENKr-^^l 6*/(-l/rSfmL-Cte<. 

TS^JFJfttfX^-fXXlil 4 a. J^lliRh^?^ 

mmwi, fmimms3-~v h9fre>©iif*#x©{ft io 

[0066]* Ufa^U:/ 20-24 
®!T£$0®&g2 5#§:tt6ti*. #Jffllgg2 5 tt. s 

«4 mmvxwmis.imM&tvmi&i&vRu 
•5. *fc. mmmm^^awc^x^ s«ag# 

fiBHBft^Oftfi^KS-C ($;t«g£ll?a#K:) , f& 
RW«7 — *9 F8P6 a*fclI*4#:*4S«4±^*E 20 

— >9 KSP6 ba>6^7y#;U£S£4±(c{&£-f£ 

•5. ^2^^fiSXgK&,'rtt 1 SSSS* 5 

fiHgS&*C#Haufc&. FSP6a* 

6«E4±(cjim#xt«&u-ciaaii/fca. ssnufc 

-£LT. SfiLh4^©J^^O^t&i^7^*;K0 

^€r«?s@^oji-r<j; ) >siitaiTi. c©ibl skejs 30 

^lrtBgfmn7a*e.gfMTSJ:^K:|ljai-r5. $ 
fc. S6«:il^^©^<tK^7y^KD^i©P^I 
K^RS&tf* (Ar. He. N,&£') £{£*&-f*J:5 

CO 0 6 7 ] &KJd£l,fc09©<fc5ft®f£©S«*!yi 
fc»©#«£jft-f. 

[006 8] 01tC01©|UI©^SI©7"a-feX7a- 

^■r. sffi4*s)£giK:K«-rsiircc-'<ju7'2o© 40 

l(*J(Cl~5SLM»Ltte<. *©&. SS4?rSlt; 

gi^#Ai,-ciHzy*2±«:tgau mmzm&M 

fczLZ.? h l 2fC<fc9III$£§lt&# J 6. b-23iOI;*J 
*«»LT«S40a«tfiS«fl«r*4 3 5 0~5 0 

^2 o i ) . n. fisjssstt. ffli»*««*m©s(6tt 

{CJrDS&S*. WittfHf- (MMP) ,*JBt>** 

^JCteOTtt. 3 9 0~4 4 0'C©ffilBrt#lU,>. * 

fc. »4®tt£B*S*tfflil» (SffiSS. flW*© 50 
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9. 4>ft<£ *>Stg4#5l£g 1 rtCC#S 

*WWC. Ar. He. N,&£©*r§te#X£^«CiiiE 
l/Cfc<£. X-7N*;l^£JIS£&©g«4'ME>tt 
Jgf£K<-C£#rtS. fete. MCCg^fcSt&^lrt 

©S«4 #5tc;g 1 rtKffftL 4l» 4 * K fc*r£tt#;* 
££CCi£UTte<<fc5CcrS£. §6«C*f*U». 
[0069] flME*ttTB. C©SS^a*(C^r5tt^ 

fc. **«©j&!8rra. s«#s*x*-n, 
rmwwwB«ifiA«:A5. tts.*>%, mmm® 

J&SIg AtCfc^T . srflMJHfWtt&a f 9 7 2 0 2 
■CI*. «#i»M»aij F9 .l*»6«ttftl/fcW««# 
iffiftz£fi»3P£g 9 2 CjjfcSWP V. fS.itS9 

3^«fci/TSWbStf*. *or. granite. 

#WmtbX<DHf - (MMP) ,£ftfbLfcftf4#X 
*SS4±(c^tS«. tt*.tf 0. 1 g/m i ntftl 0 
SflBftt&T*. H&tfXtt. fiSRi/f 7 — »9 F8P6 a 
icmutPti, £»©?l8*Sfit/-c. lMz:/*2±©« 

«4±{c^+«7-tt«:«&3tia. *©». /<**2 1 

/^72 2€rH^r/ll4^ ; &-'^^ ! tl 4 
a*>6»»fSCiK:J:»3. Sffi4±^©Hf4*'X©« 
l&iffjh-*-*. CtiKiD«R4±K|R»^*^*»3 
*4flatt»WBft*«S7-r* . C© 

9 7'Ctt. SfiiSKiftsftOfc*. g£4JBctt#l/ 
fc«R^Xtt»)K5i£*ec-rciB«:t». *fc. 1513 
*«J1 0#n&. Jg»^Xttlft«5bKRtffcX*^2 1 
%B!t/T. BCf4*XX-</<Xtt 1 4atC»WfcA^2 

//x*. EiESl*><-f'<x-J-SJ:5K:. JiW^^^ 

axi 1 4 nzmcxmn-tzx'jic-rzox* mw 

[0070] CO«RM04A^. RWWDRPO (reno 
te plasma oocidation) tm<Df§l> ^FS14^X^t&©5 
a K8W-tfc^JW^2 0 ttMtf fc* *K t/C. N, ft i*© 

^ffitt*x*«{ciai/Cte<. 

[0 0 7 1 ]*HH**«*&X?-?720 2©«. RPO 
«ffli(Xf-?^203) %tf&5. CCCRPO (reno 
te plasma oxidation) MSit*. ^^W^/X (O,. 
N.O. NO^t) ^T'^Xvtc.toCffittftUrifiEt 
fcSJ»iU'C©KJR^y*;V»ffl»*C > BSrKftS 

^h'j^-h^vx^mtsmoctxm. rpo® 

SCtt. * ©A r tizmS*- 9 h 5 0 ©/W75 3 «r 
H*. A r ^MS5 0*6«tel/cA r ^^vx 
7a-a>YQ-55 2X®tMffl®bX5Vl3A'%&.3- 
ijHb«KU Ar^7^tJtt3#5. Ar 
77Xv£2S£St»-;rc&. O.^ftJ&iiJ h 6 0© 
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0, #X£ 7 D - n > h a - 7 6 3 rSfcaWIS 0T 
Ar «X7*^S«lr>i72/*^Sii9 h 1 

o,*8Sttft-rs. ctucfco. bbk^^ 

wjffiii? h l 1 5ci0tt**^7Xv«:rgStt{b 

FSB aiW±«Jo/c7^^>t7- F 
»8b*ftO"C, »*4J:{Cfil 5#IBW7-ttK:tt 

^^2 44690^^2 3 10 

y/sx^i 4b^6gfm*r^o cncc<toss4±^(D 

setter w»K«^)^a4^5fla«si£3W 
jg*r, «R4±«c»ufiWiftSHf o.s^a- 

3) . a*, striae 1 5m 55>**#*e» i 3kr 

ttfc>'Ol>:''2 4*H0 , C 9J>*>U'<-/^X»1 4bCC 
RWfcjW:/2 3*m$* vi?%jbftSL3.~i> bllfr 20 

5&c v ^^;i//^Axffi4b*at;TSf»raJ:5 

[0072] fiaertt. S«^*fc»Ktt^o&rfp 

■**»r5J:5«co*a>*©-e, s«»»w7a, r 
fic»iBBitt"5Hf o,«w»asnri>*ci«cft 
*. cn«:^o> «BH»7»fcjm#x*ara4± 
KflB&ofct*. ariJiBOHf o l m^rmtbxm 30 
2BaoHfo.a«)Hrrsc&£ft«or t 

[0 07 3] Xf7^2 0 3©RPO*ffla, Sfi4# 
ft£<Dl£ffiBft 3 9 0-440 *ccc#s*r S $r^O fl 
R&BSNft* a»lfl^2»3 0#7?*S. CCDFSL 
IB«:AtS**htt % JJBOJfiWSWWaftxf" ? :/2 0 2 

4 r p otmz rv?2oz<ov4* frtimtsm o a 

Ti, ^PfittOlBai^***©^* 01*. i&K 40 
aH«&Xf*:f2 0 2iRPO*ffl*f**2 0 3 <b 
<DPi3 fc N i fc £©:RStt#x 5 4 > 

[ o o 7 4 ] m i mm®%f$j:m®., scummee 

W72 2%mcbX'Wf2 1 fcHKOTfiHfflKBft 
Iftaz.9h9*»6, Hf- (MMP) «*m{bO/cJKf4 

*^fltt&«f. RCT^ORPO^S Uf^20 6) <D 50 
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n&. /t^2 0«HC>fc**«cor, 

:xr.? n OfrSTOffetf* (N,&£) J: 

xtiMBW^strs^sh. b&#x& I/cars' 

T\ ■9-b^*2±<D**4±«:^r7-tt«cfl8&Sti 

mi»Ma±cc^fsigj?(Dm2»]sa'c*5 

BSBBfk ^^2 l*H0^^2 2*BB<CiCCJ: 
0, «4±^©m#^©«|&*(»±T*4ifc«:. 
Mf4#X£. R*W*-*-f><**l 4 ataccsuw 
5. *«4±^<DJS0»#^Ofltt&«ff±r4 

aagS««*&^^ ^ h9^6©M^^ 
±04t». ) 

[0 07 5] *^*:/2 0 5©J5«teffi»v *©K*3k 
jri"S*R«M4 0T©RPO»ffl (Xf^2 0 6) 
CCA^ 'W/2 l*H0fc&, ^I/^2 4^H^t7 

BSHftfeOT. jS*^^A0/c^^7n^r^^-0H, 
-CH^«ci:W»^iiltRP0®I«7«. 

mBVi>. S«4BHROtt#6t-jr3«:J:0Bf3e» 
(^MaKifel-aS) {c«fchrc»s©r. C H 

fm. ^;U^2 44BB0^^2 3*H< Ci«cJ:0. 
^4±^fl!>B*^y^©ft»*ff±-r444tK:. 
K3R^J/*;U*. ^y#^<f/««14b*aCT# 

iWD«fttt#±OftC». ) 

[0 07 6] CCCfc, SEWBIX^9^2 0 5 4RP 

ttim£<o^&$>&z<D~e&^* c<ot^(om2m 

[0 07 7 ] ±3S0te<t^CC, *SliScr)?BSIr«, fiS 

Hetcttt&or(r»*fie*wofe©<ta&o, joRB^/xt 
xtti«ross«ctw»Baoao«»o 

rt>5. C©SS«, &CVDffifcJ:*JKK«£J:0fc 
$#/cg, ®a*iOT©WR^y*^*«tftf *Ci 
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[0078] mmoBBom i Mw^rtiaA-c©*? 
* l i *k«his. o -c* a. jh i mummx 

■C»EJbWM3ft"Ct,*lr>. Mf4#X£gfeBc*£ 
j6©«tt«S*SC .tor, &K io 
m\VPtS;< &6IRCVDgtCJ:SjiUll'- h*«4Ctt 

i^ss©jas3 g o*cjaT&-rss&e***54#*.6*i 

*^<&9iM#fta<fc*C£j!>>e>. 4>%<£t>200 
mt©«»;fciW£#*.&*iS. W±©C£j!p6. JR 

i wms%i8xm-c<o&fcmut 200 xk± 3 9 0 -c 
HTsWfasu^**.***. ft. e#seb??©&#b 

%©*2 JfMffJBfcCBB i:W#CJ:l,». 
[0 07 9] tit. %2Wm&1$JMBlctsVZ>im 
XH-C©»*l/l*frtt. «Wil/"CHf- (MMP) 20 
,*rfflir>*«teK:te<,»-CB. &H&SB. frao/cJ:^ 
{C3 90~44 0'C. EAttl 0 0PaSS£l"F"Cft 
ft. SftJSMXSttOR P O&aXSr©*? * U>ft# 
Si. ffiS&SB 3 9 0 ~4 4 0 *C. EtrtSH« 1 0 0 - 
lOOOPaflg, 7i?*;l^5ffl©0,SfaiBl 0 0 
seem. ^RStt^XArSaiBl s 1 mt*5. ft. 
fiWlS4RP0I«&B. BHHUtCfftt5©Wff 

^CiKA"). J/+«7-*^-b^jr«©JBia»tt©« 30 

JS^o 0 0 *>6>©£)I©?Rajl/ <£JI^&) 

[0 08 0] mi®$m<D&i&®7alzz,yu-6im 
t&ittotc. B2«cfi£*«©:/n-fex:7n-B4Svr. 

(N,fc£) *IS^fSK»t*->ft# 
^2 04) . *H»©£S-CB. $e>(c 
*©&££&£ br©^***:^ 
r^lfSMJa^fiXl/TI,^ Uf^202, 20 40 
3) . Se-^-C. «liS©0^-CB. 8r8l(CjHl*fcSfri?» 
KIS£&**&8UIJ&£©*?- * 7Z. S£*yn-fe*©S 

[0 0 8 1 ] tic. *2MMIS. &CVDi£*i3UBL 
"tJBfiSLTO*©?. ALDatC<fc , J*friScl//dg£g& 
O&HtfUWift*. ALD (Atonic Layer 

Deposition) BBHISfi. E##ffi<. l]SfflB-f-3 
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chmvr ^ms&omi&vitm 1 sss^fSifiA 

B. JIKVD8KJ:SJ«MWJ:»)WM"Cff9# (ft 

r-n-A/-^**) . &2mmm&i$. 

I11BBALD«fc»)t>J!i3SK. Et>!WH,»IICVDS 
JfcfcJSHT. 8l>§t (10-1 5^>yx hn-Ag 
S) tiHRBMtr *«fc5(Cl,-a>*©-C. ALDiO 

[0 08 2] tit. mum&r ?72 0 5Mft©tt)t 

*©*£ (H) (C) &£©7ftft*fl»tcife£ 

-C*. ^©iggfcffiia-CfcS©?. Sftf#&£ft±;*tf 
ZCtifiX-ZZ. tic. *SB (H) ©«K«cJ:-5rHf 
M*©£tt#««fl3ft*gB{t*l»!f. m»fci4£ft±;* 

2hK®#<ow&<m*m&-c%*>. tic. mm. 

e.©8tIft#X*f^<<K!«-C*. ftatt©Xtr4KMft 

[ 0 0 8 3 ] ft. SQt©»ffi-CB. X^y 72 0 
®&3£l,TRP0ffiS£tT-3fc#. *£EBCttKIB 
5£S*ifcl,>. RPO&g(Tia<J>)©tt#£L-CB. ffl*. 
«&©«fc 5 &fc©**;fc£(Tsa©~®). 
®Ar£©qR£tt#XK:. 0,tateS*Tff 5RPO 

©Ar^©?R§14^X{C. N,*«£S'&"C*t5RPN 
(Remote Plasma l*itridation)&g 
®Ar»©Tffitt3!fX(C. N.iH.ifcBaStf-CfrS 
R P N H (Remote Plasma Nitridation Hydrogenation) 

mm. 

©Ar^©^Fffitt^X«:. H.i^S^Si+ttf^RP 
H (Remote Plasma Hydrogenation)^® 
©ArS?©^r§tt^X(C. H.Oi^S^S-ttrtf 5R 
POH (Remote PlasmaQio'dation Hydrogenation)i5S 
©Ar^©^Stt^XK:. 0 2 4H,*S^Si+r?f^ 
RPOHS5S 

©ArH©^jStt*'X(C. N.Oi^S^SifTtf^R 
PON (Remote PlasmaQxidation Nitridation^a 
©Ar^©^Stt#XK:. N.iO.i^S^Sifr^^ 
RPONffiS 

[00 84] tic. m2»H)S^fi£IgB{ctet>-C. fiS 
Ig^fflX? v72 0 5 iRPO^axf-7 72 0 6©t>- 

<wFiWiifc«»*trti±8**c4«i'ct*. tic. m 
y - i»«s£*iB^T^> c i a. tic msmoy- 

(^IS?l^a*©S^:{b) . it«3$S©fflSfe*il®feW 
ffit&S. S6KB. fiE®©T*6t. ita-T5S©J?ffi 
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[0 08 51 tit. l&!mmz??72 0StRPO!l& 

it. \VA?)\>%ic*)<Dmmt. 0. 5A-30A(1/ 
6-1 OM*II)<ff*©#iff*U>. IVJ? 
>\>m&XC H. OHSt£©H f O.MfOTIttttOfi 

mmtm^-c^ < sto . **i«±in *;mi:sif-*> 
«£'g<bttst<stsc£*>e.. \*Mz>\>?k*)<Dmm\t 

1 5 ASS (SM^JI) *sj:0»*L/^i^6n?». 

jtJWWiJf»9o»i«iB*«ftfc>tt^©r. c, urn* 

B*l/K<<tt*. l*-f*JWcJ:0««S*i 
SJRJStf 3 0 AJ:0 *l*tet2. ttB<tfltt«ft 0 tc < 

KJ:9Ii*©C. H9®?»Hl&B£l/S<&&. TSt 

l-y-^^^fc»?(DJgm^:0. 5A-30ASS 20 
<fcl/Tlggi@©iM d»;i'«aa-c#^*aftJitt!t*afbl/K: 

cd. #ia*cc® i*jHHa£i& [nmxzm^mm 

* + - h . ( a ) ttg®|^tttt£^ L . MMtt 

s$ra, «i«ijaa*^r. (to «Hf- (mmp> , 

(£&£&) feint, Tl^*. *»6«WBflrctt. s&s 
g*i3 9 0-C{C^iaTi.*-CC9BI(C. Hf- (MMP) 

y#;K) 2 £l 5#[Sli£L. *©»-f>f-AA^« 
-®5R5i>*7JU«&] *mtr-f *;HS9JIf. Stfc82 40 

hxxim*? v ztz'm 5 <t 5 «ct *©#*? * u>. 

£©?. 5J£SF»i^©II&#*©#8&<!:. WkvVHjh 

<Dm&>miJZ®±oittmt?ti\t. racoAictta 

StlMK^ritt^X-C** N , OhfflJ&ftZ C £ £ St <3 . 
SSSfftfC -f> * wC;U*f*&£* ? 9 ?£ St Z. 

[0087] H5B. $m<mm7u*z<c£zmim 
mB^xm.vmibitmm<o¥is&im-rmv3f,h. so 
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Btttcg«#fi*©lM*m fiitttc^Stt 
(4) «^Lri>S. Skt^a-featcfc •&&©«. ih * 
ju&#-fe*a©Jg£tcf§i!it- S. cnccj:n«. -fr-f^i/ 
St*i2«±«:StSi«JisI}T%KSt**>©©. Sfi^S 

Sirens citffefr*. ge^t. s&sjft-c****!! 
[ o o 8 8 ) i c -sr. mi mmmfci$xwA-cmm 

l/-Ct,>S©tt^©ai«c<i:S. mtZTntZ'jic. 
4K»urraf4^©fi«&-'K3R7y*;i'©fl9&4 1 S 

•5t£fc*S. *©$£. M$#*©{ft£^iS£-7i>:<7 
^OXWfttWItlillOiBr CitcJ:9. MOgfigStiSt 
*ofc®^£te«t,T«tf>SC£#?i*. ¥*St*l» 

!&J*ffiKl£*jIrfcS ^^©MO C V D atCfclvt 

[ 0 0 8 9 ] tic. m 1 iE^B^fiSXgSfctt/'teic; 

#M&i©lffl«:*Sl5tt*x%«U&ori,»S©« (^>f 
-A;U^ffit&-/a-feX) . ^©SS(C«tS. Mf4^x 
^^^^JU^t&^SiJfiC^SlStt^X (N 
,,Ar. Hef<!ffgft^) ^J&T^><t 
i. ^R£1§^©«$&K:«i:DSS±-©il^^^©®# 
satfSj-KSt*. Jl^^#^mfc®^5i?*;i' 
*#.*&-r S [^©Slc:^rt©#HSi*©J^4*'x ^iif 

^KSaL-Stl^^tC-rSCi^f*. 
©^€rK±-CtSo /H4^X©«*&i^5^ 

^-CCStSiifetC, jm#Xfttdtt(CflUR9^»JU« 
^^©^H^*©!!^^^*^*^* * i £ fe 

»*©ffi^7^*^*^*-c*. sjssrtKji^^i 

K*7y*^i*s|51fiJ{CSat St ^tc-rsc £*ir 
^6. *©£*. /t-f-v ^^©^^Jh-C^S. 
[0 09 0] >>t7-'s? K6£. fiJEKVf 7- 

•5-Ctr^©«^©a4CC<t:S. ^-f 1 ? — ">F6©rt» 
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[0 09 1 ]*fc. F6«ttJ5C&«Cft| 

356 b^R§14#x£i£l<. ^*7t?*JW*8«4^«S 

T^^^-*; H 1 0*6.^5^ 
— K356 a '^^t4#*£iitf ©#&!,>. 448. 5 

f514^X#«&a-? h£fi£JgW7 — -j KSS6 a^F 

t>I©->t 7— \» K356 b. 6 a £?fc-f 

[ 0 0 9 2 ] fcte. SJ^l/fci 9 tc. WitertttMR 1 5 
SWr* Hf-(MMP),^©JS*4 

mnzomtzctb-vsz. *©«£«:«. 

Hf O.lg-Cn-^-f >yf€.Ci*i 20 
ft*. cntCfcO. Hf-(MMP),^©J^4^* 
fcttK^? y*;i^©Sl£:fe©7 o - i t tc&g^* 5 
Sffi4±icMS©£E&±-C#S. ftK, 09(CiK-r^a 

»f*©"C. Ma+«:^SJ>isaS4±(cK«3m%r< 

^^(mtf. C 1 F,3£©C 1 u- 
->^Uft:J©^«:. SI6S1F , 9-? ) '>1' , 7 — >?K6©rt 

^Kgi.-ci^Biais^s?©^^^'; 

[ o o 9 3 ] mmim>mmmf$.$tiz%'& 

a-? h5 0©/^y5 3*H*, Ar^MS5 0 
frt>g&LttA r#X47X7n-3>hn- 7 5 2"C 
*MUlts'C9fi>*Jl'ft£:i£.? h 1 l^fiMSU A r 
^5X7^3*5. Ar^Xv^fS^fcS, 40 
C 1 ¥>tfxm&*--9 V 7 0©^^7 3*Pa*> c 
1 F,#xeM6i6t7 li@*>e.&t&UcC 1 F,#X£-?* 
7B-3> 7 3-CSSESMSIL/rA r ^7X?* 

i v.zmmttz. cntcio> c 1 f,?^*^*** 

^^HHCiOCl F, SrT^XvKTSi&lbO-C 
1 ft^W 7 

[ 0 0 9 4 ] ttc EMU*. BSkWUMDSJOt** 50 
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©^M*«:»aS-Cfflt,^S5R7^*^ t JWWx*ff 
±tfjv<-f><Mfi 4<fc9gmfSJ:5K:i/-ci,>.5>©« 

mS9 3KteWSfflt*ftl«©Sl{fc*jJ:c;a{bLfcj^sj 

#x©S£<b. 7^*ji*4i-? h 1 ucfc»s»3R 
7 5?**©£sfcb J: c^Efilbft £©mffi#iiMrc* 0 . 

Scfc^K-T*. CftCC«fci5&P$(O''0t':/2 1~2 4£ 
^O&UtS/ctf-C. fi^tCH&tfX. K3R-7S?*uU©K 

1 0 0 9 5 ] Sfc&s&gtfSa&L-a^rati. 

SJ^lWKtt^K^rgtttfX (N,. Ar. Hem 
720 i?Rm*fZ&&3-- ,H0 J: OSft^ 1 

S^»©SK^©ff«4>. Sf^O 7 a *&zm 7 

#>^*»6©*-<*©si&srt'«v©aaai!*»<'ci*« 

[ 0 0 9 6 ] HiS©0SSr«. 152© ^ 9 ccjif* 

^{caot^5©r. m^ao«3R^y*^©siB 
*4«:»or5Fffitt#^*«ilttft3*ifc4JW» -r^to^N 

[ 0 0 9 7 ] Sfc. m 1 !tm»C£B!C*l>-C. 5Jt> 
»^202)i, SJc.©©^(^7 i "y7 , 2 0 3)i*C 

©Jicctr -sri>s©(3:^©a4{c«ts. ksjs^ 

^«:jl?fl/T0$9. «©tt«. SBB^UrS iO, 
^#<)iS«lfi]*i*S. -ec-c*«w©J: , ?tc > Hf- 

(MMP) ,*8«±CC^U/cf*{C(^7 u ?7'2 0 
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2), RPOiM(X^*726 3>*ff5C±<Cj:9. <. Bfi£<E>®&K (2 0 0'CW±3 9 0*C«T) 

c©PR0«ffll«:rMJR5^*;l/4A r9^*Ji/*Sfi bfctBBr, ® l^JSJI£^aTS£5tcUTfcJ:l>o 

SfflB«c#»&l/C. Hf- (MMP) 4*»»l/Wt3* H4tt. «®J:9ftttUK«WLA:WfrC t SgllSIg 

Si*«ctt, SSffiBttH f - (MMP) 4 -C«b*vC IBjSXH *n-* 

El£tt#6£LK:<<ft5. Lfrfe* US*, EP^SSa 5>^^-h^-r. (a) ttS«#iM$tt*5*U 

JS3 0 0-CKT«:*J^rHf- (MMP) 4 £tfJti*tf MNttttNL (b) ttHf - (MM 

tfc. »fi«ffi©MftEJ£«iifT Lfc<C». C*itt> H P) «JSK*:tfXtt*&*-f 3>y. (c) MHBR^** 
f- (MMP) 4 £tfif3tfS££K:B> gfi£iS<t£ 5 >y**ft«l»U «*«ISIBL fflftBtt 

^^/c^CC^&S^CK^)* 5 ^^^^*^^* 10 (ffig#{i) tSl/t^4. 

S 0 ttc, ftmmit S i 0, «fc 9 ttETSW****** [ 0 1 0 0 ] IS 2 OftKOSttTK* J&lg&g<D 440 

hue. ±a©i^ccK{^^j®s#tt&0j«K:«ffii«: #a^-a<?±Lr-ecDB#oag^ffif#L/, -eot&ss 

*»<r 6*1*. SrSffiTS. ii^aKK^iiniiisauK2oo 

[0 09 81ft, *HJS©*«©^aH2^«:fcwaafl -3 9 0'CiU &2^&ftttfiER&K4 4 O'Cif 

moMMax^ ^2^M^^^xn-c<D^iimo * 0 wiBBaaa*«*ufct«B'c % Hf - (mmp> 
»»tt*c**itf* tsummo&mmjic&jtjytft 20 iur©BBR^^*^o l *i5iwi»u 

fc, fl»JH»il/rHf-(MMP) 4 *fflC>&»^«c fibT. Sfifig^aElggag-C*S4 4 O-CCcSLfe 

Xf-^^2 0 2-C*/c3 0 0 # ClC80 , rtr>&l,>g«4's » 1 *M^J5SXS4BI«K:JHf4^0ftlfti. 

y-f>«CiBC0 % — gfiSK#3 9 0~4 4(TCCt /uyxfttftXT- ? 9 J: SK**©***?* U>. 

9^2 0 5-CS®4^^ii^f4^^b/c<htK:^ K 30 OT. SZSaH^OJBMif^OW^t. mmw*JiWD 

JSM^OSH»JBSl2W^-f>«CjBCS. Hf-(M «*&©H^*ff±LfcttSir*x«, 5l£Srt«cttStt 

MP) 4 3 tf/c&lcKfb $ -It S J§^5JE3Stt&© ftK^RStetf* "C£> 4 N, ©##«5*i S C <fc t ft 0 > g 

Hf [0C(CH ), CH 0CH 3 ] 4 + 240* —HfQ + 16CQ, + 22H> 0 [0 10 1] C©»2 SlOfflS 

* fc. H f - (MM P )« <D S a»KSJ£©StfSSB«© (WBJfcfc D t>S* 1 * f * 70#K»£aBE#&* Ctt 
il^r$>So **refc, #&u-h£_htf*t£K:J:0, » 

Hf [0CCCH, ) 2 CH OCH ]« -Hf (OH), + 4C(CH ), CH OCH, 1 <SHIBJ&$BS (2 0 0-3 9 0*0 SrOfffifclH 

Hf(OH) 4 -H«) l +2H l o «imuneiiSi»n£. *2jwwHBfiHB* (44 

flu, fiihojaflEffccteii-cfc. ^mj^^®s®6^ o # c) tvvsm&sio&smiai* m^y^^om 
±<*<4SRrBtt<, ±rocvD®6"Ctt, OB 40 ffi»ia«FracciS^*«J:5«:r*itf, 4att***iSft 

fitrg-cfe, imm&<D&ttM!x&&£#mxi>zt> to 1 0 2 ] *fc % ii*©»»rj««iaa»«cvD 

So aB»«BB*^-f>tOfc*^ W»* Sfca6, a«4i«©tt^**W<40*«tt*W<tt 

e>nr^So n i©±aaBK:^«&«4o*^L-c*«cH,)^ 

[0099] (I2(E)tt(D»l)H. ±^L/cmi© ^4«»rS*S|S«lft3Li ^ h «BttTil*. 

jStt(WB«*cj:SH3©^P-bX*-r 5>^TB. #S H»CC7^il4l£^9 H 1^J:0**(H,)^ 



(15) 



27 



iK&tefSi&l/KRPH (Remote Plasma Hydrogenat 

tr«R©«B«Bl*tf ft JfflMGBtttt (* 
^7 7*2 0 2) . RPOA&S Uf»^203) fcffiif 
CiJCfcD. &£Sfi4 £©*§£##«* 9ffi#14*|6j 

±s«*ct*r»*. ©ti4©[Sj±«. mtmmw 

[0 10 3] C»3©ISSI<D^®J HI ltt. »3CDH 

9^201). B^%Ki6B*>&tta-rs*rcxf-y 

72 0 7)OB. «»#X*«Lh^{«l3*Siecx 
f v •? 2 0 2 ) t . KJRIltT-feSfetf* % 7"? X vCC«t 

«tO«CHfO,IID*»fiR-J-*XS(X^»72 0 3) 20 
<t. * C ©KT&&I18S 9 JET t £ «: J: 9 ?t 5 . 
oiO. **6fi05^S§-Ctt, 02»)Ul^fiEIg?:tfto 
T{C..saj*>6«a:fc-C [TSmWMW&Wrvl 2 0 
2)-RPO®S(;* 7^7*2 0 3)] Srn-yMi'.'UgD 
iif C4KJ:0sW*fr5. cct, ttMBlfWy&(X 
7-7^202)i, RPOM(^r7^2 03)£&C 
©)iKtf^c£K:J:»). ±^LfcJ:^KffigS^M©E 

oto38>j®I)?:S< r?5aowfi?in5, 

[0 10 4] C©J§£K:fcl,»-t. fiHRDKB^il&C^f'y 
7"2 0 2)£RPO^a(^7 i -?'7'2 0 3)£©SK> * 30 
f§tt^X^S)t>14^^){C < i5^ , -^«rtf ^©W$ 1/ 
l». MCC. RPOgHKXf^T^O 3)£. JJOf-f** 
©J«WKfW8&CX?' ? 72 0 2 )£<DPflK: fc^Ri^^X 
tc«fcS^-s?*tf5©*^?*L.(,>. c©«J:5K:-fS£. 

s«±^©m4*x©®^a*5^-tcft.5,£*{c. sjs 

Srt©#H£v*fciII4#* £J^&£ *^B#«:??:iiL& 

[0 1 0 5] HJtWiL/T. «fiSg*2 5 0~3 0 0 
XXS^U KJ£Srt©E7j£5 0~3 0 0Pa(Cta3t 40 
U Hf- (MMP) ««a*0. 0 l~-0. 2s/m 

inKKSU mmm&&&? v72 0 2)-*r§ 
tt#Xrt-y-R P OiSacxf - ^ 7 2 0 3 )-*!§&# 

Dill/C. Hf 0,)S?:^l/ft:. CCt, 1 if-f ^JU 
©B$R5£4 0#£l//c. 4 0#©rtS?«. S«~-©Mf4 
^^(^^^7202): 10#. *jmii*'<-V> 
B#H:5#, RPOJ5a^ia(^^9 720 3): 20 
*J\ *f§tt#*;<-5?B*lffl : 5#"C*S. C©H*. 1 
^-^^^OK^SnSHf O.BttttO. 6 A/If 50 
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-f^;l/-CS>9. cn«r8 01f-ri'JHIifi(//c<!:C5. h 
-$;HiJf(3:i^5nm-Cfe-7fc. ttc. C©7cH»*r 
JBSt/fcH f O.WDJWMI (OltM) BH f 
dr-httSSKtto-CteOv -?-©JI*tt0. 6nmfig-C 

ffiZ-ci*Z>. fc*. c©«^fc»«ss*JS»cvDfficc 
£Sj£&SS<fc3fcffil,>tt!SS-CH f 0,K£J&£-f *fc 
ft. g«4£HfO,M£©lS£;fr!^<&>). 35*14 
9. C©«^{CfeSfiK»g. [j$ 
IWfittfeG**-*^ 0 2)-»*«tt#X'<-i>-RP 
OMSK^^^72 0 3)-^§tt^A-^] *ff9« 
JCR PHMMZfi 5 ©#»* U>. 
[0 1 0 6 ] ft. JafcOfc«MH©»*rtt. K^y 

,0. NO. 0,tt£©KJR£##**J8<.»SC£*J-C* 
-5. N.OiNOtCOlvtttO^IB]®. 5^*^^ 

SJc^l^^-r*. l>frU N.OiO.CCO^TttrS 

ttftfsc £ft< *-©**£i£^ i m&£lt fe«ti»„ 

lrt-Ci^KJrDS^^y^Ji'ASifiSSns©^. UHlft 
tc*«ccttJR5 y*;U!fefltt&bri»4c £ £&**>?> -c 

ft ti. N,0. O^rifiKb-TSC £&<*•© 
[0107] *fc±aLftJHS©Jia»C«. T*JU7 7 
MBm7TXHf hflJ|3?©Hf £ 
«. Hf 0,JBI«©Hf££tfRK:|R&-r. Ta.O.I 

*z rojft £'©ffe©^^M{bK©^fiS«c h&m°im 

■C*5. Hf?:gtfMtyi-©M-C*r>-C. $^?rj(iffl 

ur^fiS-ct^Mi i/Tti. ^^.«;x©(i)-(8)©K^ 

(1) P E T (T a (O C , H , ), )*#Jffi b tc7 a Om (8Mb 

(3) A 1 -(MMP^^JfflL/fcA 1 Om mitT)\>i~ 
fAJS) 

(4) Z r-(MMP) 4 £S i - (MMP),=Sr*Uffll/fcZ r 
S i OIKVftZ rfy*~ FK)^Z r S i ONK(S 
^bZr->y^r-h^) 

(5) Z r-(MMP) 4 £A 1 -(MMP),*f»Jffll/teZ r 
AlOli^ZrAlONg 

(6) T i -(MMP),4*JfflU/cT i OH(iMt^*>«) 

(7) T i - (MMP), iS i -(MMP),£*UfflUcT i 
S i O-^T i S iONJi 

(8) T i - (MMP), i A 1 -(MMP^^fOfflL/cT i 
A 10. T i A 1 ONH 
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[0 108] S/c. fiX8©Tifi£l<Ttt. f'J=»>S« 
KBSSSft-f. i";=3>S&©SIEK:S< S i 0,K£ 
ttwfc&©«>; ^y=j>Sffi©^ffiKi?< s i,N,&£ 
ftWfcfe©srca-3-c6<ia>. 

[0 109] 

[[Mffi©®WJ:tS4HJ] 

[01] ^lOHSSCD^fCiST'O-feX^D-S-C* 

[02] S^tcfci^a-fe^O^n-H-CftS. 

[H 3 ] m i ©j56&©»9§K «t sstsast #*tM * 

[04] !&2©!U6©^!g«:J:5««Sa£#*-*0 
;b£©H0&*^-f0-C*£. 
[05] HiS©^(CJ:-SS«^iaJ)D»*©f--f i'JVS! 

£¥S&©RH**7n-r0-c**. 
[0 6 ] *it©j&&K: <fc*f& i mm^f&xmovmm 
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* [07] -mttm^t^m^mmmo^mito^ 
[08] -mtmm&&o®%mm-c*> : !>. 

[010] fi£*WI©CVDJgl5S©«^:SiB^0-C*^. 
[011] »3©HiS©^SHc«fc57'a*X7n-0-c 

[ff-5f©SftW] 

I SISS 
10 3 fc-* 

4 ££ 

5 Emms® 

6 + 7-^7 F 
6 a Ji£liW 7 — FSB 
6 b vVtifriy* O-^-y FSB (9i?*;l/^D) 
7a 

9 jftHKttttfea^? h 

10 ^rStt^«*&i--^F 

II •7y#JHS£:i--.' h 

20 2 5 MMftn mm^m 



2 0~24 tWf 



[01] 



12] 



(•«**> ) 



\ r203 



RPO*» 



I 



ftpofia 



scuta 



V205 



V206 



"^207 



3-204 



V205 



J-206 



V207 



[03] 



[04] 



39tfC 



(a) stsast 



(b) Hf-(MMP)*#X 

(c) a»?^u 













Mnn 


n p.. a. 

T 

' n n n 




n n n n . 





440*C 

(a) 8«aA 

200^-390^ 



(b) Hf-(MMP) 4 #* 

(c) 8K9?*/t 





/ 




/ 








n n n . 


— 1 


r t 

Mnn • 




n n n 




n n n n T 



(17) 



#882 00 3-3 47 29 8 



[05] [06] 



non no cm no cn p^j" 




[08] 




^12 



(18) 



2003-347298 



1- i 



[010] 



r 



7 



F £ - A (#3*) 5F045 AA04 M08 AB31 AC08 AC11 
A06 BB15 BB17 EE13 EK27 
5F058 BA20 BC03 BF06 BF27 BF29 
BF36 BF73 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within mis document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



^BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 
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